including the Cambridge Structural Database of small molecule crystal structures, 10 80 and the EMDataBank for 3D Electron Microscopy maps and models. 11 Uniform annotation of PDB data enables consistent searching and analysis across the archive. To facilitate uniformity, PDB curation relies upon standard data dictionaries that define the representation of all components in the entry (Table 1) .
While the PDB Exchange (PDBx) 12 and macromolecular Crystallographic Information Dictionary. 15 Use of these dictionaries enables specialized query and access to small 95 molecule information, from specialized information pages for all ligands in the PDB to tools for visualizing ligand-protein interactions. 19 During annotation, validation reports are provided to the depositor to highlight any areas of concern. Journal editors may request these reports from authors to inform manuscript review.
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The PDB archive includes structural information with a wide range of quality, due to the many challenges inherent in the experimental methods, and the nature of the molecule(s) or complex(es) being studied. Validation reports for all PDB structures determined by X-ray crystallography include a "slider" graphic ( Figure 1) to summarize the quality of the determined structure as compared with other structures in the 110 archive. These graphics are displayed on the RCSB PDB website to help users find the structures of highest quality and to provide a warning to be critical when using structures with less experimental support. 
QUERY, REPORTING, AND ANALYSIS
The RCSB PDB website 21 integrates PDB data, related information about the 120 structure from external scientific resources, and pre-calculated comparative and statistical information for query, analysis, and visualization. 22 On average, the website is accessed by ~325,000 unique users every month from ~190 countries. 
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Every entry has a Structure Summary page that provides access to many aspects of the structure (Figure 2 ). Interactive 3D viewers, including Jmol/JSmol and Ligand Explorer 25 can be used to rotate the molecule, select specific residues, and highlight ligand-protein interactions. 4 Many of the data items shown can be used to query for other entries with the same data (e.g., sequence database reference, specific The top ligand image can be downloaded, and the 3D view of the molecule rotated using Jmol. visualizations, 45 and cell biology. 46 The usage of PDB data and the utility of accurate molecular visualizations in undergraduate education has been a topic of much study. 47 Other published examples of undergraduate classroom usage include 3D printing and models, 48 molecular modeling, 49 pharmaceutical and medicinal chemistry, 50 and beyond. 51 
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CONCLUSION
The RCSB PDB offers free access to a broad range of primary research data and educational materials for all users. Structural entries in the PDB are extensively annotated and validated according to current community standards, providing a rich 
